Objective: The goal of the present study is to test whether there are Attention-Deficit Hyperactivity Disorder (ADHD)-related differences in brain electrical activity patterns across arousal, activation and vigilance states. Method: The sample consists of 80 adults (38 with ADHD and 42 non-ADHD controls) who were recruited for a family study on the genetics of ADHD. Patterns of cortical activity were measured using electroencephalography (EEG) during baseline and sustained attention conditions and compared according to ADHD diagnostic status. Cortical activity was examined separately for the first, middle, and last 5-min of the sustained attention task to assess whether patterns differed over time and according to ADHD status. Results: In frontal and parietal regions, patterns of activation in the alpha (8-10 Hz) range differed according to ADHD status, indicating increased cortical arousal among ADHD subjects. Beta power (13-14 and 17-18 Hz) also differed between ADHD and controls, indicating increased cortical activation is associated with ADHD. Behavioral performance on the sustained attention task did not differ significantly by diagnosis. EEG correlates of cognitive performance differed significantly ADHD diagnosis and were primarily in frontal regions. Brain activation patterns recorded during the sustained attention task suggest that the ADHD group exhibited significantly increased cortical activation at the end of the task when compared to controls. Conclusions: Adults with ADHD may have different neural organization primarily in frontal regions which results in the need for continually high levels of cortical activation to maintain sustained attention.
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Introduction
Attention-Deficit Hyperactivity Disorder (ADHD) (APA, 1994) is a common childhood psychiatric disorder that affects an estimated 5-10% of the population (Spencer, Biederman, & Mick, 2007) . Numerous longitudinal studies have documented persistence of the disorder into adolescence and adulthood for an estimated 74% (range 69-79%) of children with ADHD (Spencer et al., 2007) , although there is notable symptom decline into adulthood. Poor long-term outcome for individuals with ADHD is typically seen in higher rates of incarceration, divorce, substance abuse, and school failure (Barkley, Smith, Fischer, & Navia, 2006 suggested that ADHD is associated with a hypoaroused brain state, which may be responsible for gross motor hyperactivity as well as slow and variable response patterns observed on sustained attention tasks. One of the earliest to put forth testable hypotheses was the Optimal Stimulation Theory (Zentall & Zentall, 1983) 
